Increasing dietary phytate has a significant anti-nutrient effect on apparent ileal amino acid digestibility and digestible amino acid intake requiring increasing doses of phytase as evidenced by prediction equations in broilers.
Cobb 400, male broilers (n = 4,752) were housed in 12 pens/diet and 33 birds/pen. There were 3 levels of phytate P (0.24, 0.345, or 0.45%) and 4 phytase doses (0, 500, 1,000 or 2,000 phytase units (FTU)/kg) to evaluate the influence of phytate and phytase dose on apparent ileal digestibility (AID) and digestible nutrient intake. Diets were formulated with reduced Ca (0.22%), available P (0.20%), energy (80 to 120 kcal/kg) and amino acids (1 to 5%). On day 21, digesta was collected from 8 birds/pen. Prediction equations determined the linear or non-linear influence of phytate P, log phytase dose, and the interaction. The AID of amino acids, Ca or P and digestible amino acid or Ca intake were influenced by linear or non-linear phytate P × log phytase dose (P < 0.0001). Increasing the dietary phytate P from 0.24 to 0.345 or 0.45% was predicted to reduce the AID of amino acids in a non-linear manner by an average of 6 to 7 percentage points, respectively. This corresponded to a non-linear decrease in digestible amino acid intake of an average of 80 to 90 mg/D. The negative effect of increasing dietary phytate P from 0.24 to 0.45% on AID was greatest for cysteine (-14 percentage points), aspartic acid or glycine (-9 percentage points) and lowest for methionine, tryptophan, serine, or glutamic acid (-5 percentage points). The predicted digestible intake of lysine (-120 mg/D), aspartic acid (-180 mg/D), or glutamic acid (-290 mg/D) were reduced in birds fed diets containing 0.345% vs. 0.24% phytate P. Phytase supplementation was predicted to increase the AID of amino acids, Ca, or P in a non-linear-log or log-linear manner at all levels of phytate P, with the greatest response at higher doses of phytase in diets containing 0.345 or 0.45% phytate P. The effect of phytase on digestible nutrient intake was less clear. Prediction equations can be useful to determine the influence of phytase and phytate P on AID and digestible nutrient intake in broilers.